A study of the injury fatality rate in an adult population was done in the Moscow region. Investigators determined that side by side with the severity of injury, the direct causes of death were erroneous diagnosis, ungrounded delay of surgical interventions, and lack of and insufficient use of necessary medical care. They also showed that the attention of administrative and public health agencies to the material/technical equipment of prehospital and hospital medical service, and to the training of medical personnel, was insufficient and that activity on accident prevention was inadequate. Determination of causes will help to create concrete measures to decrease injury fatality. ~~ 
cially pronounced in economically developed countries, is to a great extent attributable to the high indices of mortality caused by injury, which shows the enormous social significance of traumatic injury. 5.6 In Russia, for women who are between 1 and 35 years old and men between 1 and 45 years old the main cause of death is accidents. In men between 20 and 29 years old, these fatal injuries account for 80% of all mortalities; in women between 15 and 19 years old, they account for 55% of the deaths.
MATERIALS AND METHODS
The authors attempted to detect the reasons for the high mortality rate. This study was conducted in 1 of the largest regions in Russia, the Moscow region. Seven thousand six hundred thirty-six medical death certificates were analyzed by a special program. All deaths were the result of mechanical injuries. Other fatalities including lethal poisoning were not considered in this study.
The authors also evaluated the level and volume of medical care rendered to victims of polytrauma who died from their injuries. Complete medical documentation (covering charts of the emergency medical care teams, case histories, forensic-medical protocols, and postmortem examinations) were analyzed for 411 victims of polytrauma who died (Moscow City Hospital #15, Moscow City Hospital #33, and Naro-Fominsk Central Regional Hospital). The authors analyzed the total volume of prehospital and hospital care rendered to each victim and whether the remedial measures rendered were appropriate to the pattern and localization of injuries. 
RESULTS
The mortality rate was associated closely with age and gender. The average number of injury fatalities was 67.01 per 100,000 population: 107.30 in men and 33.62 in women. The level of traumatic injury rose steeply in those who were 15 to 17 years old.10 The injury death rate was considerably higher in men than in women, especially in the age group of 50 to 59 years old (5.9 times) and 30 to 34 years old (7.3 times).
Analysis of the cause of fatal accidents showed that 38.7% were caused by traffic accidents; followed by domestic accidents, 36.9%; railway accidents, 12%; industrial accidents, 6.8%; pedestrian accidents, 3%; and other accidents, 2.6%. Of the domestic accidents, fatal outcomes occurred in falls on the same level in 34.3%, and falls from a height in 14.6%. Of pedestrian accidents, the main cause of death was a fall (30.5%); for industrial accidents, a fatal outcome was related to transport in 22.9% of cases and a fall from a height in 10.2% of cases.
The lowest number of fatalities was recorded on the first days of the week (range, 12.9%-14.1%); the highest was on Fridays and weekends (14.8%-15.6%). The highest rate of domestic and outdoor fatalities occurred on Sundays, the highest rate of traffic fatalities occurred on Fridays, and the highest rate of industrial fatalities occurred on Wednesdays. Of deaths caused by polytrauma, 64.3% of patients died before hospitalization and 35.7% died after hospitalization. More than 'h (76.4%) of patients died within the first day after trauma occurred.
The authors detected 4 significant direct causes of death: mechanical injuries of vital organs and systems (3 1.7%), cerebral hemorrhage and crush injury (26.1%), shock (19.3%), and massive acute blood loss (13.5%). Every victim had injury of the locomotor system and injuries of other systems including the vital ones. Rib fractures were accompanied most often by intraabdominal (1 1.5%) and thoracic (8.5%) injuries. Frac-tures of lower and upper extremities were accompanied most often by severe skull and brain injury (18.2% and 11.7%, respectively). Severe injuries of the skull (brain) were diagnosed in almost 'h of victims with massive soft tissue injuries. In an overwhelming majority of such cases (78.7%), the skull injuries were the main causes of fatal outcome.
Prehospital medical care should include anesthesia, reliable immobilization, arrest of external hemorrhage, respiratory and circulatory support, and creation of conditions for low traumatic transportation of victims to the hospital. Analysis of the medical data showed that in most cases the prehospital medical care as a whole was not optimum. Closed chest massage and controlled ventilation were done in only 11.1% of all cases, and sanitation of the oral cavity and respiratory tract was done in 15.6%. Cardiovascular drugs were used in 26.8%; control of the circulating blood volume was done in 35.2%; and recommended anesthesia was necessary in 47.9%. Of victims with severe injuries, 78.3% were taken to hospitals by general medical teams. However, in rural areas 41.7% were taken to hospitals by passing transport without provision of any prehospital medical care. Together with insufficient prehospital medical care and poor conditions of transportation, the late admission of trauma victims was also a factor: Only 56.5% were admitted to specialized hospital departments within 1 hour after trauma, and 27.1% between 1 and 3 hours.
Prehospital diagnosis of injuries was difficult. Comparing the prehospital diagnoses with clinical diagnoses showed significant discrepancy in determination of the dominant injuries. Severe intrathoracic and intraabdominal injuries were not diagnosed in 38.7% of victims, and severe fractures of pelvic bones and upper segments of the femur were not diagnosed in 45%. Retrospective analysis showed that the injuries not diagnosed before hospitalization were subsequently 1 of the main causes of fatal outcome. Therefore, in a considerable number of accidents, medical care rendered to the victims before hospitalization did not correspond to the pattern and localization of the injuries. Both in large cities and rural areas, the predominant tendency toward prompt transportation of victims to the hospital without rendering adequate medical care still existed.
In victims of polytrauma with a fatal outcome, the general condition at admission was estimated as extremely critical in 2.4% of cases, extremely severe in 8.7%, and severe in 68.6%. It was characterized by loss of consciousness (43.3%) or pronounced disturbance of consciousness (22.9%), and arterial blood pressure <lo0 mm Hg (68.4%). Clinically pronounced shock was diagnosed in 46.2% of victims.
Evaluation of diagnostic methods used in the hospitals showed its obvious inadequacy. According to medical indications, optimum diagnostic examinations were done in '13 of victims during the first day after admission. In only '13 of the victims was the recommended amount of urgent treatment measures done. Adequate controlled ventilation was used in 77.2% of all victims; curative mobilization in 72.5%; a sufficient amount of anesthetics in 5 1.3%; transfusion therapy in 61.2%; and drug therapy in 69.1%. Ninetytwo percent of victims required restoration of blood volume. During the first 2 days after admission and up to the time of death, the stated procedures were done in most victims who required them (90.7%). However, the quality of transfusion therapy was not adequate in 21.8% of patients. One reason is that '14 of the victims died during the first day after admission.
Fatal outcomes were recorded most often in victims with severe craniocerebral injuries (39.7% of fatalities) and severe combined injuries (21.3%).
Examination of case histories showed that timely surgical interventions were not done in 24.4% of victims because of the injury severity and the general condition of the victims.
CONCLUSION
The results of this study show that the main reasons for high fatality rates are the severity of injuries (high rate of polytrauma with in-jury to vital organs), serious shortcomings in the medical care rendered to victims before hospitalization, and mistakes in diagnosis and treatment of severe injury in hospitals.
The fatality rate can be reduced in 2 directions: (1) Joint purposeful activity of the administrative and public health agencies and institutions. This activity should be based on analytical surveys, including analysis of combined report and registration documentation with the apportionment of various causes, circumstances, and risk factors that result in severe injury and posttraumatic complications; elaboration of recommendations directed toward improving preventive measures, diagnostic methods, and treatment of injury victims; and information campaigns on the control of injuries and related problems, including alerting children and adults to dangerous surroundings. (2) Activity of public health agencies aimed toward perfecting the organization and management as well as of the quality and efficacy of medical service. A decline in lethal injury and mortality rates can be achieved only by improving the complex system that includes a modern institution, skilled medical personnel, and qualified treatment.
